Introduction
Stroke is a common problem affecting approximately 40-50/1,000 people over 55 years of age. Acute stroke produces a wide range of neurological impairments including problems swallowing and eating, lack of postural control, upper-limb dysfunction, visual, cognitive, perceptual and communication impairments, and Frieling Visc Med 2016;32:53-57 54 tive risk (RR) 3.17; 95% confidence interval (CI) 2.07-4.87) and an even greater risk in patients with aspiration (RR 11.56; 95% CI 3.36-39.77) [8] . Together with dehydration, malnutrition, and other comorbidities, patients are at increased risk of poorer functional outcome and short-term mortality [9] . Despite this impact, available background information on dysphagia, nutrition, and hydration status in acute stroke is limited and conflicting ( fig. 1 ).
Pathophysiology of Stroke-Induced Dysphagia
Normal swallowing depends on the anatomical and functional integrity of numerous neural structures and extensive pathways in the central and peripheral nervous system (table 2). Lesions in the cerebral cortex, basal ganglia, brain stem, cerebellum, and lower cranial nerves may result in dysphagia. The most common condition associated with dysphagia is stroke. These patients usually have hemiplegia due to lesions in the brain stem or the involvement of one or both hemispheres. On rare occasions, dysphagia may be the sole manifestation of cerebrovascular events such as lacunar infarcts of the periventricular white matter or discrete vascular brain stem lesions. Dysphagia in stroke is usually transient and recovers in almost 90% of patients within the first 2 weeks. The occurrence of dysphagia does not depend on the site or size of the lesion. However, esophageal motor function shows bilateral cortical representation with consistent interhemispheric asymmetry [10, 11] . Long persistence of dysphagia following acute stroke appears to be associated with involvement of the right parietal lobe [12] . In addition, a recent review indicated that dysphagia tended to be lower after hemispheric stroke and remained prominent in brain stem stroke patients after rehabilitation [8] .
Screening of Dysphagia
It is evident that clinically the effective identification of patients with dysphagia and malnutrition is a vital first step in appropriate stroke management ( fig. 2 ). There is emerging evidence that early detection of dysphagia in patients with acute stroke reduces not only complications but also length of hospital stay and overall healthcare expenditures [3] . Recent reports indicate that systematic bedside swallowing screening is helpful for the prevention of stroke-associated pneumonia in acute stroke patients in intensive care. For example, early and systematic dysphagia screening using the Gugging Swallowing Screen method reduced the incidence of X-ray verified pneumonia in the intervention group (7%) compared to an internal (28%) and an external (27%) control group [13] , and dysphagia screening using a 3-step swallowing screen decreased the rate of stroke-associated pneumonia [14] .
Recognizing the high prevalence of dysphagia following stroke, a measure requiring dysphagia screening prior to oral intake was included in several consensus recommendations. Importantly, this measure required that the screening tool be an 'evidence-based bedside testing protocol'. Protocols including a checklist and water swallow test resulted in the best patient outcomes [15, 16] . For example, the Barnes-Jewish Hospital-Stroke Dysphagia Screen (BJH-SDS) was previously developed as a simple bedside screen performed by nurses for the sensitive detection of dysphagia, and was previously validated against the speech pathologist's clinical assessment for dysphagia. In a previous study in 225 stroke patients, BJH-SDS had a sensitivity and specificity to detect dysphagia of 94 and 66%, respectively [17] . Sensitivity and specificity of the screen to detect aspiration were 95 and 50%, respectively. No increase in pneumonia was identified during implementation of the screen.
The Role of Endoscopy in Stroke Units
Several prospective studies have indicated that systematic screening of dysphagia leads to a significant reduction in pneumonia after acute stroke [15] . Therefore, systematic dysphagia screening by protocol has been incorporated in German consensus quality indicators of the German Stroke Registry [18] . However, the significance of clinical dysphagia screening may be compromised by its low sensitivity, specificity, and interobserver reliability. Because of these limitations, flexible endoscopic evaluation of swallowing (FEES) is gaining importance in Germany, even challenging the role of videofluoroscopy as gold standard for the study of swallowing disorders. Indeed, a previous survey indicates that FEES is applied in more than 50% of the certified stroke units in Germany [19] . In addition, FEES was recommended for the detection of dysphagia after acute stroke by a German expert group [20] . Flexible nasopharyngeal endoscopy has established itself as the method of choice in the diagnosis of dysphagia of neurological origin. It allows direct visualization of aspiration, is particularly powerful in the analysis of the swallowing process, and usefully informs both the planning and the evaluation of therapy (table 3) [21] . The procedure is generally performed using flexible videoendoscopes that are nasally introduced into the pharynx. Recent studies indicate that FEES is safe and well tolerated by the patients [22] . No significant cardiorespiratory deterioration or severe complications such as vasovagal reaction, laryngospasm, or epistaxis requiring intervention have been reported even within the first 24 h of medical thrombolysis. Because of this, FEES is less risky compared to placement of nasogastric tubes or nasotracheal suction. A 3-step process is recommended to acquire the relevant knowledge and skills for carrying out FEES [23] . After systematic training (first step), swallowing endoscopy should first be carried out under close supervision (second step), which is then followed by independent practice coupled with indirect supervision (third step). However, neither an educational curriculum for FEES taking into account the specific needs of a stroke unit nor recommendations or guidelines about the qualified application of FEES are currently available. In principle, FEES should adopt a team approach involving both neurologists and speech and language pathologists or alternatively speech therapists. The allocation of responsibilities between these 2 professions should be kept flexible and adjusted to the individual level of education. In addition, it seems appropriate to include a gastroenterologist experienced in endoscopy if available. To enhance interprofessional communication and to allow for a smooth and efficient workflow, endoscopic grading of stroke-related dysphagia should adopt a standardized score that also includes protective and rehabilitative measures as well as nutritional recommendations. Nowadays, the systematic evaluation of neurogenic oropharyngeal dysphagia (NOD) in stroke units is based on a 3-step procedure [24] [25] [26] .
Step 1 is the systematic and standardized evaluation of the patient's history regarding swallowing disorders.
Step 2 comprises the clinical assessment of swallowing by consecutive swallow attempts induced by 2 × 5 ml (teaspoon), 2 × 10 ml, and 2 × 20 ml of water followed by continuous swallowing of 90 ml (glass) water (step 3).
The role of the endoscopist in the maintenance of the hydration and nutrition needs of patients in stroke units is limited because fluid and food delivery can be achieved safely in most patients with dysphagia following acute stroke. In addition, various studies failed to identify any significant relationship between dysphagia and nutritional status in patients with acute ischemic stroke [27] (table 1) . However, direct delivery of food into the stomach or jejunum may be indicated in some cases. The use of gastrostomy tubes is preferred to nasoesophageal intubation because nasogastric tube feeding is usually poorly tolerated and may make the patient irritable or even agitated. Because of this, the volume of food delivered in this way is usually not adequate [10] . Feeding via a gastrostomy tube should be considered when dysphagia is likely to be progressive or to persist for long periods. Intrajejunal delivery of food via a gastrostomy and jejunal feeding tube or via a jejunostomy should be reserved for patients with gastroesophageal reflux or recurrent aspiration on gastrostomy feeding. Interprofessional communication with the gastroenterologist and endoscopist is mandatory here to provide safe and adequate patient care. This is illustrated in figure 3 showing a feasible clinical algorithm for dysphagia screening in stroke units.
In conclusion, the role of the endoscopist in the stroke unit is to be an integral part of an interdisciplinary team also including neurologists and speech and language pathologists or therapists. The major focus of endoscopists in stroke units is to detect and manage stroke-induced dysphagia whereas other requests such as clarification of bleeding, abdominal pain, and stasis, or creation of gastrostomies and jejunostomies are rare.
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